In Ascomycotina and related Deuteromycotina, the dark-brown to black pigments in cell walls are generally LiChrosorb-Diol (7/xm; 250x 25mm; flow rate 5ml/ minute; detection at 360 nm) with a linear gradient (40% EtOAc in cyclohexane-100% EtOAc; 0^160 minutes).
The Rt for (7Z)-fusarin C (2) was 98 minutes, yield 5.6mg, 2.2mg of (5Z)-fusarin C (3) eluted after 114 minutes and 16mgof fusarin C after 127 minutes. As the formation of compounds 2 and 3 could result from an isomerization of the all-is isomer, precautions were taken during the isolation and the analysis to prevent photoisomerization6). Therefore we conclude, that all three compounds are natural products. The spectral data of (5Z)-fusarin C (3) are very similar to those of fusarin C (1) and (7Z)-fusarin C (2) (see Table 1 for NMRdata and the MSdata below) although distinct differences can be noted. All three compounds gave the same 1H-13C long-range correlations through the unsaturated chain and in the bicyclic system, as well as from the two C2 units to C-2 and C-4' (see structure of compound3 for the numbering of the atoms, which is different from the one used in some publications), indicating that they are stereoisomers. The differences between the three compounds were revealed by the NOESY spectra, which showed that compound 1 is all-trans (i.e. fusarin C7)) and 2 is (7Z)-fusarin C8). For The spectra were recorded in CDC13with the solvent signals (at 7.26 and 77.0 ppm, respectively) as reference, the chemical shifts (S) are given in ppm and the coupling constants in Hz. MAY 1997 compound3, strong NOESY correlations were observed between 7-H and 3-H as well as 4-CH3, and between 5-H and 6-CH3, clearly demonstrating that it is the (5Z)-isomer of fusarin C.
(5Z)-Fusarin C (3) or 2-ethylidene-l l-[4-hydroxy-4-(2-hydroxyethyl)-2-oxo-6-oxa-3-azabicyclo[3.
1.0]hex-1 -yl]-4,6,0-trimethyl-l l-oxo-3,5,7,9-undecatretraenoic acid methyl ester (C23H29NO7) was obtained as a slightly yellow oil. EI-MS (70eV, m/z: 399 (5%), 387 (4%), 358 273 (90%), 222 (56%), 141 (100%). The NMR data are listed in Table 1 . All three compounds inhibited the formation of DHN melanin by Lachnellula sp. A32-89 to the same extent (Table 2 ). The concentrations needed for inhibition of melanin synthesis started at l~2;ug/disk.
At 5^g/disk the growth of aerial mycelia was also inhibited. The enzymatic step inhibited in the biosynthetic pathway of melanin remains to be elucidated. Cytotoxic and phytotoxic activities were determined as reported by Zapf et al.9) and Anke et al.10 ). All three compounds showed cytostatic activity against LI210 and HL60cells at 10 and ' 20 jug/ml. At 25 /ig/ml, BHK cells were lysed (80%).
Fusarin C and (7Z)-fusarin C were phytotoxic against Setaria italica and Lepidium sativum. The germination of the seeds and growth of seedlings of Setaria italica was inhibited for 50% at a concentration of 300/xg/ml. The antimicrobial activity of compounds 1~3 was tested in the serial dilution assay10) against six Gram-positive and three Gram-negative bacteria, five yeasts and four fungi. The fusarins showed only bacteriostatic activity against Salmonella typhimurium at 100 /ig/ml. Upon incubation with L-cysteine, the fusarins lost their activity in the melanin bioassay, suggesting that the C13-C14 THE JOURNAL OF ANTIBIOTICS epoxide group of the fusarins is responsible for inhibition of melanin biosynthesis. Similar results were obtained, when the mutagenic activity was tested11}.
Compound3, so far, has not been described as a natural product and all Fusarium strains which have been described to produce fusarin C (1) and (7Z)-fusarin C (2) are anamorphs of Gibberella species12?13). This is the first time that a Nectria or Cylindrocarpon species has been found to produce these mycotoxins.
